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[ftm8#©85H] 

<oi^)^^mtmtfi^mt mm i ©isfcwu stria* 
wi©±«hc.' wean ©lia^s^ 

©S/ y a >BWtH©lffflWa»«*«: Z>m& bU zm a 

TOit*H*fc*fc***'*> - *'/>*©!> y 3>« 

PflRS^PgrtAi'-^fiSS^fc^lCzSSli. c© 
^ 1 ©af®f ©±KJi5J£S tlfcSI 2 ©® i . 1 © 

H*J^fiR S ti"C C > & I, CCJUfiJc S ft/c^tSJ' 7 > - * 
V>m<Di")3>®<t&t> iri2S2©®RtmtS^7 

C©JllBWMU:KJa3tS*iW*2©»Wi4* 

mfiem2©l<i:l/tmiS3mi©lJ; , 3Wffl^> 

- * •/>*©f y 3 >iMiJi©*8iaj6Wii»*rft*« 20 

t, >fc c i * ft® 4 * 5 

>«{kiRtt*iB*a{kttai/fcs/ y 3 >murc*4 
c i *ft8&£ ufciraai 1 712 3 ©t»r*ia» 1 ^{cte*s 

©¥3*<*£H. 

umbbs] friem2©a©T©*®s©(Ma{c 1 * 
ta^7>-at-^/>s©^y 3>K<b^©itS3is* 1 > fr 

iEf&l©®^ fe»<flo«BIM©«iHCJWH*» 
2©IB<fc 0 fc*C»tflt*»6tt4'< '■> 7 T«*S»fcC £ 

«rftffl4-r-5it*S2x»3«cBe4s©^jiitsa. 30 
[183816] wta^7>-*7>s©^y a>»fb« 

^ffl^Tlg^^HP^^iffi^tSJSTOiStSi© 5 ! 1 *^ 
*II.*¥g#£B©£(£:££«:fc<<>-C. tt!t*i»tt*2 

8»©s©±k. >-*y>»©i/ y =» >«{t 

«**©*«** **& 6 TRW:***" SXIiSrW 

■*sc£*ft8fc£-fs *»fttfi«©«jfc«rt*. 

[IMBI7] i>ria2ifiKs©ja©^%. K«.»(4S(c*s 

©s/ y 3 >wui©'i9tsi^si>#ft*m>fc e 4 * 

ft8& £ T * W5j?« 6 fcBtt©^(ttSK©llS#&. 40 

] wta->5 > - * y>^©-> y 3 >M<b® 

4HS^{*SM©«**®c*»l.»T. **(*SSJ:^ 

s 1 ©li^sR-rsigi. c©f& 1 ©Ji©±(c«mji 

aWI2©l«r^*->»flW*iai:. SifiS^l©® 
RVf&2©JI©±Mr»'>5>-*V r >»©J'y a>» 
(US*. |»Elin©l©±*'JtHBW2©Ji©±'C©* 

©«sae*a< i>-ci5]B#K:jf5j$r sxg£ c 

timt bfc****w©Ka*tt. 

11mm ) we««s/9>-*'/>*©f ya>« 50 



<UK*»r3:EHJ:»>t>l«<:, fiia«SIS©ffi!lil{c. 

w«->7 > - * >/>»©-> y 3 >iMUi©JtfltaiK#. 
men 1 ©is j: 0 1 2 < B.omt2^ 2 ©■ t m c jwu* 

S2©I1J: 0 fe*i»ttl»»6ft*^» 7 T«ft«W4X 
Sfctf 9 C £*ftS4£ Uc$#JI 8 Kie8©*g<*£fi 

©wk&&. 

[fi*« 1 0 ] mBffw&'? > - * '/>jr©s/ y 3 > 
WUteJBJfc*" *!«©»«:. c©W«S^5>-*7> 
#©*> y 3 >K{UI©*li«W J»r *iettf 9 ciS 
ft«t£ LfclS^67iM9©^-r*a* 1 9(CRflt©4£* 

[ ss «a 1 1 ] frraitts' 5 > - * 7>s©-> y 3 > 

BWtIte»iaW*ia©f*«:. C©J/ya>Wt«©± 
Kffe^^^-rSISi^ C©llfi»IH©Siffi£W» , r 
*iattf9Ci*»«iUfcll3jBI6 75S9©lr»rn 

*»ia«:iBii©3|5aH«at©wi*ffi.. 

[flt*q( 1 2 ] tNB9H*X8tt. {b^W^ttif^tc 
J: Off 5 C £*ft$t£ tfclWI 1 0X« 1 1 KB«© 
*»«B5B©iaKftt. 

[An©nMi«cttn] 

[000 1] 

[WU:©*M!a»] *»Wtt. KtM (HIBIftilll) 
*^-L-C»«S hAitt«©»«Ji*6tt*EWWI** 

ra ! *awt«iaD'*©iaDErj*«:BiL. wc. *©■ 

IIMMIkllC^tttWKHITStWC**. 

[0002] 

CS£*©S^] T E O S (Tetra Ethyl Ortho Silicate 
XttTetra-ethoxy-silane)i * 7>©SEC V D*6*W 
ffll/rtt*StffcJ/ya>BMb« («T. TEOS*'/ 
>*l/ya>BI^UI4l»9) *. «»©T^S-^Aie 
«BI±*I6IW *fc*E>©JlH»MI«©¥«<t«:*lffl-c* 
5Ci^. 1 9 92^1 2^2 2 Bff©BTiJX^»rP<«: 
}§iB3ftrt,>S. tic. IHHrH«:«. 7^5--?Aie«l 

S^Jfi-rcitCjcO. TEOS*'/>»fy 3>K<blS 
©Itailg^ffe©^^ 0 fcji< l/TJBIMftlMI©?* 

[0003] 

i mmmTW&mmjLicim sn^TEos* 

y 3 ^^^©itaiiJi* 1 . A 1 BMUHDJBtit'i * ~ 

*5AliB»ilB©br»^*«)Et»»6«:«. *©S»SB 
©«*8»r©iffi^®±^©T EOS *V> JR2/ y 3 >K 
•(blS©*!S^Jf* J »<^-5'CL/S-5'C. 

[0004] #«Wtt»W»**1»K«*'CttStlfcfe© 

■c**j. )sraifS«^©II%s^«{b*II^L/-c > 
>Et>©A $Stt4rS]±-Ct «¥«(«KIIKV-e©Kfi« 



(3) 
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[0005] 

7>JS©J/ 3 >BMb«©«8ljSiJW«JW:*JR2 ©li 

£Wf Sfc. fit#£2«:lBt8©¥i§#£ 

>®{tn#itS3fissfn ©!£#u 8>iiB^m@©± 
wtc. frS2^i©iii«wts^7>-*7>«©-> , j3 
>bm m<Dffi%3&#g* <=> & s s& 2 ©s* # 

[ 0 0 0 6 3 ttc, IM8I3KIEfli®^flttK«. ^ 

1 ©S©±(CBfSP5PS ; &R5-cr^-»->^(S$nte^ 1 
©ig@g£. C©8n©zSSI©±{CJ&jS;**ifc3J2© 
Hi. fri2^1©IB*^SnTI,^«cl,^^«:^fiSSti 
fcWftf 7 > - * 7>2S©i/ y 3 >®Kbl8 i . WEW 2 
©HfttfWas/S > - *7>£©f 'J 3 >HMUU:K$ 

»2©VtJi£**U 6ifiBKf2©Jg£l,-CiiffiBSfn© 

i<fc o w&f? > - * 7>»©^ y a >BMt«©*8W 

K#«i>tfK*fflt>fcfc©-cas. 20 

[ o o o 7 ] *fc. n#«4Kiatt©^£ttKi*. w 

BBS* 1©E£1>-C. f y3>S{tfK» 

«B*»t*HlU«:5'y3>»fl:BI*JSV>A:*©"t?* 

£. *te. ft#«5KiBlS©*ig<*ggtt. friBSS2© 

■©t©wwi©iiibk. ims/ 9 >-*'/>«©£''; 
a >iMbit©«fiiats^ ura 1 ©a <t o «>a < 5.0 

MIBfll 2 ©■ ± H G jWU*W 2 ©■ J: 9 i *C M*** 6 

7 7gP£KW/ck©-e&5. 
[ 0 0 0 8 ] *fc. n«9B (ClBit©¥9{t«K©Wft 
*ffitt. tt«*«P«t*2«(l©Ji©±K. **5/9>- 30 

*«/>*©$/ y a >wwt*©«8ia*tiwc6*r 

B»«:«tW*ia*#f4fe©'C*S. *fc. n$9 
7 CCl2*8©^(*Sg©S!{jS^tt. ME 2 «(©)■© 

mWsv >-* 7>Jfi©*> y 3 >BtfbK©i§fgiIKJW§ 
l^g*ffll^cfc©-C*S. 

[ 0 0 0 9 ] ttc, mm 8 tclBtt©¥*f*ttlI©H& 
^ffitt. *JWMHR±KJIl©Ji«l5lSW-6iai. C 

<JM 1 ©ia©±{C^mHR^2 ©ESt^*-^^ 
SISi. luiB^l©)BR^2©)g©±CcWta^v> 40 
- * «/>*©f y 3 >8MIJte. WBW 1 ©JB©±J: 0 
fiJfBm2©l©±'C©*©iilSjig«:a< l/TTIHISKiB 
J3W SIS i £ 5 *>©T * S . 
[0 0 1014/c, it#^9tCiBiS©¥&f*iSa©t!B§ 

atst*. >- *»/>«©f y 3 >mm« 

itSfSIiliOfciirtc. ltGW«l©HIK(c. W&f 

7 > - * '/>*©!/ y 3 >oflji©JMKift#. msbis 
i ©■ j: 0 *> a < K-ommm 2omtmc *>x«^ 2 © 

5fc©T-**. so 



[001 1 ] Sfc. 1 0 <ciBtt©^${*ga©Sg 
iS^att. HEWif 9 > - * »/>JR©3/ y 3 >&fbflg 

*»«rftia©tiK. c©««j/'5>-**y>*©5/ 
y 3 >mui©f(ffl«9mi r sxsttf *> fc©-c*4. 
*fc. M*ai 1 KB«©*««a©iia76«tt, m 

> - * '■/>*©$/ y 3 >BWW*JBfiM-*I 
8©{ft(c. c©vya>iMt||©±{c|fiiilHfe»iaH-* 

igi. c©^^©affi?:ws-rsia?:tf5*>©-c 
[ 0 0 1 2 ] *&. 1 2 (cett©4^tttta©ii 

t>©-c*s. 

[00 13] 

[ flfjs ] t e o s * v^ntf y 3 >wuitt t'©*«^ 
9 > - * •/>*©!/ y 3 >gMbn». itm©T*i&©*t 
wcj:-»"c. *©ntaais*wa6. te©«ib. a 

*©#»*»&& .SflLBcT EOS *7>3fii/ y 3 >SMb 
B**8I 3 "ttte»^©jSKIt*^ Or b>S . 

(00 14) 

[«1] 



t e o s * / v 3 yfflmnmmgat 






i 




0.8-0.85 




0.3-0.4 


P S G (Phospho Si I icate Class) 



[00 15] «±©J:9ftTEOS*7>3ft!/y3>K 

<w©«!tttiWffii/'c. 15^® mi oofl sb i ie«8ia 

iKtel^r. TEOS*7>»^y3>g|-fk)i©iiaa 
S*J^SS%}f5fi)EL. TEOS*'/>*f ya>BMk 

■e*<tt**5«:i/-c. ira^i!ss©¥«<k«:iai. ^ 
{mcca. BWiiB©isw«:Bw*iiii©jiictt. '>y 
3 >B{kim»«n«af oits/ y 3 >8Htn©<k 

9ftTEOS*y>*^y 3>IMUI©48ISlX«Wr> 
M«)BI.». iE«Jl©±fflfci&WS82©II(cra:/-7X-y 
C V DffiKT L/ci' y 3 >KlbBI© J: 9 ft T E O S 



(4) 

5 

t e o s * y a >m<tmzmmuctk<D¥i&it 

[00 16] */c. t©<fc5(CTE0Stf7>£i'y3 
>BMUIft 9 > - * '/>*OJ/ U 3 >RMUI 

£i|£8l/fci8£> *B©. TttE«l©» 

fcfcS. W«*>5>-*7>»©*>y 3>lMb&#. * 
©j££*5|Bif§UI ©±8Brttft 2 ©1©??4CC J: 0 Hp*. 6 

ft*. ft-»t. TH&Ei^ac^SBfJi. W«'>7>-* 
'/>*©S/y 3 >IMfclW». HI ©Jl«^foiBiaut(C 

[0017] C©*9ftlft8»©»4*IIW.4KB. * 

^©Jt»as*«. fti©iiJ:9fca<Ji-3iW2ft2©ii 

i|nlOa>Xttft2©IIJ:9 fc^tmfrfc&S/* »7r 

(,». ie«)a©±ffl | Jfcaws»2©Htc^xvcvDffi 

ft2 ©Jli lalC rfv XvC V Dffi«CT?Bfifct/fci' U 3 > 
8MtBI*flH>S. C^TSCi-C. EMW©ffll&IIHcfc 

i»r tat 2 ©a tn cusjiRrT e os* y 
a^SMtttwsMW"*©*. ^flfta&WMsn 

[00 18)#iC, rt»7T8il/'C, mWsv's-t 
i/>*©f 'J 3 >Kfb|g©mffijI£#. ft 1 ©H«fc 0 fc 30 
«<fioft2©fl«fc0t>^tf»ttil«:JBI«>a (0fl*.tf> ft 

l©l&l/Cfy ft2©JUOMt**> 
77SIJ<bl/t:^7XvCVDSK:r^BXUA: 
vya^BHUt&JIll**) CtiC**), Hit§S|!©fS£« 

[00 19]Sfc, C©*9K/hS4Bi8»*. ffc*tt 

j&tiSfflgffi (CMP : Chemical Mechanical Polyshin 

i/vy-t 9>jhou y 3 ^wamcommow-WLtfij: 

OftHite*. OTBCMPft4«. H/KrWJftt^B 40 

gi'nx-Cfco-C. 9*>'»-±©fflS©iSlr i 8B»©#*B<I 

qks#&c**. 9*^-±©iaaw*BW*nxfc:jte 

^*J«l*0«:<<Sf)taBt*«(»>ct*»6. BOA©*** 

[0020] «F«©tt(C. HBffi#ft£(/fcT E OS* 
';3>Wfc«©±K. ^x-^cvDttKj:* 

s/ya>aMUiftir©«MiBi*««8*. c©««* so 



#H¥8-3 7 1 8 7 

6 

5fKTSCi(Cj:»3, iiilteflF»rT»eilUl*«-?W 

[002 1] 

[Uteffl] ot. *»w©ioi«**iainc»*3««» , cji 
(tttjKiwwrs. 

(ft l Jtnffl) 0 1 B*»^©ft l fliiS$K:J:Sie*atiJ 
»©«««OTBia"C*S. HHfcfct**. l«i"J3> 
Sgfe&ft S^aWMMRC**. 1 ±©£$ 

fctti/ y 3 :4tflJHft>&tt&ft 1 ©*6i»Jg 2 n 
T^S. ft 1 ©MUM (S/ya^UI) 2©±fctt. 
w.wcwi%m*:mxx:T)i>$.'&£m (A 1 - S i (1 
%) -cu (o. 5%) ) #>e>ttsfti©ie*aia3#A 

jr->»«3tirc»*. ft 1 ©EMM (A 16&M) 3 

©±(c«. $/ y 3 >K{tii*> & ft 4ft 2 ©Mum 4 tm 
fiSsnros. fti©NUM (i/y=i>afUi) 2±© 

ft 1 ©SIM ( A 1 a£zJH) 3jWBfi&Stva»ttl»»»' 
{C«. TE0S*7>«i'y3>&{b|g*>6fe&ft3© 

[0 02 2] C©ft3©*6*iUI (TE OS 
3>®{bl£) 5ttTOtBiltffll>6hn>5. ft 2 

©mum (vya^mui) 4±Rt;ft3©iifeSffl <t 
Eos*'/>*fy3>iwui> 5©±k:«. $/ya> 

KftlRfrfcfciftAOl&IMe. 7 (A 1 - 

Si (.1%) -Cu (0. 5%) ) *>6&Sft2©Eli 
lg7#C©JitC0JjX$ftTl,>*. ft4©ite^)S (S iK 
itM) 6«. 3>*i»h*-Jl/ (H^bttl,*) ©JfJsESU 
eW-C. ftl©l3i^JB (A l^K) 3ift2©@e*DS 

(Al^Ji) 7 £&I6III/CI>S. 

[0023] feiT. 0 1 KSVTEIWfawfffifi**!*:"^ 
l»-C. •en«rXgJi«:^l//<:02. EI34#ML/TSiB^ 

Xgl (02a) : ^y3>S«*^ft*^ft»«l 
©±(C. MECVD&fcHO'C. ftl©^®2ift4 
i/y=»a<m«2 0 0nmiit8(Tft.' C©'»ECVD 
ffi-Cfflt,>6li*^X«. (S i H 4 ) . T> 

(NH.) . §JR (N.) -C**). fiXlifiS«3 5 
0~4 5 0*Ct*2>. 

[0024] IS2 (02 b) : ffiSft 1 ©iKMSJB ( S 
i^bBI) 2©±CC. 7nhO>^»ifS?;il,>A 
1^13Wt5. StC. 7"vX-7CVD«(CJ: 
*) S i WkMl 4**8ll/A:a. Cti6©±tC7 * h y 

SW*. IWB^9XvCVDtt"rffll>f&hS</^»*. * 
Sf9>tWMtitX (S i H, + N,0) , *>">7> 
iKSR ( S i H. + 0, ) . TEOSiKSI (TEOS + 
O.) tt^-CAO; SHWMttt3 5 0^4 5 0'Ct?* 
4. 

[0 02 5]X?13 (02c) : 7* huyxh 1 8* 
v^?il/T, R.I E$fe(ReactiveIon Etching)ffi(C<fc 
»3fri2S iBMbMl 4*i»^>i^PXl/"Cft2©IMI 



7 

14£JfJfiXL. BCC. A 1 -askHS 1 3 £x y ^~>ifWL 

-e©&. s«^iS±isk:teos+7>s 
vya:/lMfcKl 5£SECVDi£K:J:9«$TS. c 
©IS. S i ®{b$ 14. A 1 1® 1 3<DjJPXjl&ffi«. A 1 

mi 3rm<omi ommm (s iwao 2©*e#8 

tt. TEOSi*'/> (TEOS + 0,) "C. iOfSM 
5 0-4 5 0"C-C*5. 

[0 02 6] frfETE0S*y>SJ/'J3>S!<blil 5 
tt. All ©KIM (S iBftM) 2©±£. Sff2©IB 

(SiSHblS) 4©±£r«. sifaoa l tcjp-r J; ^ 
(c. JttHjiK#W<toTi>-c. miosis (S i&it 
m) 2©±©^*^<itss^*. c©nsiiK©a^ 

K J: . TEOS* '/> JR5/ U 3 >BMbH 1 5 ©*$ 

»©affi©B£fcW*«3ti4. teos*7> 
*s/ u n >n<tBi 1 5 %» i ©asm ( s i mm) 2 

©±tc l ji mEtf *8IStf * i . ^ l KSvrafltlfcfc «fc 
,t, !B2©il&l§UI (S iBMbJR) 4©±tc»TEOS 
*'/>&S' 'J 3 >KfbJS*ia« 0 . 8 u m/£W*H §n 
•SCttCfc 1 ). fcfcNa&tfBHO .2 itmftittttfnSti 

a. 

[002 7]I*I4 (03d) :HETEOS*'/>* 

«MtLfc». ^9X-7CVDtt«Cj:-9"C*4©l6IMI 

6i&*S i IS<bM£i£8i-r*. 

1*15 (03 e) :ttK)H40i6IM (S ii8<b®) 6 

©±cc. vy* ha>x^- ? ^^ccJ:*)A 7 

[0028] IMG (03 f ) : 95127 * h US'* H 1 
8ftv**il/C. R I EffiCfcOA l££fll 7*i 
»*>*toIl,r*2©E*«7*»lSbfctftK. 7* 

(tt2Xitffl) H4B*»9i©iii2iai««:j:*iB«« 

JS©«SCWKH0-C«>S. KI23Wfc«tt. iEi^JBKTE 
O S 'J a >BMt»#raHB!*l/&lf 

[0 02 9] (S). *2*IM«e*l,»"t. ^l^Sfi^ilSl 
-»»lcB:|8l-IW*flHi»ri!liJ!*flWf *. 04tc*5 
VC. Sfl©EifgJi <A1££H> 3R^2©^@ 

(Si»{fclS) 4©ffiiJSCC«. ->y=i>®{blS#><E>&2> 

h 2 i *i?^RS;sn-cc^. 

[0030] (■) ©»tt*ttB 

SBiSSteWtHt'?**. #HiMWc*5(,»-c, 1MF$ 

1) TEOS*'/>S'>y=>>^b®iA 1^&®^© 
&REtt£#ttNtrS&. TEOS*y>*ft"J=»>ll 



5) «W*8 - 3 7 1 8 7 

8 

tt. BK4L-C©«ffi*H5Tr*it»5nH36«fti;*. 

■•M F-5*-;l/2 ltt. ®3©«tSW (TEOS^/> 
*!/ y a >MfUS) 5 «W 1 ©E»l ( A 1 ££H) 3 
K:fi8Ji8!TS©£Efi±T 5. 
[003 1 ] 2) TEOS*v r >3fi->y 3>K<bM&i' 
©W«->7 > - * •/>*©!/ y 3 >gMbH*ltfI 
t§£, mi ©EM (Ai&ft) 3©*W±w*£-r4 
*hS<KB"rSC C©J:9ttlliB» 
©g^fflS.-S©^-^ F^*-A/2 1 BWSflSC&flfc 
10 -f&. 

[00 32] C©^K5^rB. If -f F * - 

Jt/2l£bT, »2©IBHIi4i:HP^X-7CVDtt 

1©E&J1 (A l££Jg) 3©fJHSP{ctel>-CfcS i K 

•(bBt©*sjis-c^ 3 <D&mm ( t e o s * y 

3>WUI) 5jWdHW4©r. JftfgS&**S i®{bJS 

<owm (aim) 3©«asK«)»ifli3©ieiM 

(TEOS*y>*^ya>KffclS) 5©J&g*5ffl>*.6 
20 tiTRg»#»£LK:< <tt5. . 

[0033] «-F. 04K^1-E««ji©f / Pi4#ll«CO 
t,»T. *tl ! feia«K:m0ft:lll5~ia7«:^«iL-C|JiM 

ma) (05a) -r4m{mwi.\o±.K.. miotm 
■2t«c*i/y3>mui*iww"*.' 

IB(2) (05b) : mi©ffi<i)a (S ittfUl) 2Jb 
(C A 1 1 3 y a >WH 1 4 £«IJt l/fc 

■ft. c*i6©±K7* h y vy?7 -{^K«fc--s-c7* h 

30 [0 0 34] 1*1(3) (05c) :^fUWH8 

^^iut. s iKfb^i A^mxbx^zotm 
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(57) [Abstract] 
[Objective] 

Promoting planarization of interlayer insulating film which 
separates wiring layer of the plural , it offers semiconductor 
device where reliability of metallization is high. 

[Constitution] 

It provides insulating layer 2 which consists of silicon nitride 
film where deposition rate of TEOS ozone silicon oxide film 
is fast in underside of wiring layer 3, it provides the insulating 
layer 4 which consists of silicon oxide film where deposition 
rate of TEOS ozone silicon oxide film is slow in topside of 
wiring layer 3, easing step after deposition step of insulating 
layer 5 which consists of TEOS ozone silicon oxide film , it 
promotes planarization of interlayer insulating film . 
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[Claim(s)] 
[Claim 1] 

first layer and this first layer semiconductor device . which 
designates that itpossesses second layer where deposition rate 
of silicon oxide film of organosilane -ozone typediffers as 
feature 

[Claim 2] 

In underside of conductive layer , it possesses first layer 
where the silicon oxide film of organosilane -ozone type is 
accumulated, in topside of aforementioned conductive layer , 
aforementioned first layer semiconductor device . which 
designates that itpossesses second layer which consists of 
material where deposition rate of silicon oxide film of 
organosilane -ozone type differs as feature 

[Claim 3] 

In semiconductor device which uses silicon oxide film of 
organosilane -ozone type in order to assure the planarization 
of interlayer insulating film which insulating does between 
conductive layer of the plural , pattern formation make on 
first layer across specified interval silicon oxide film of the 
organosilane -ozone type which was formed to region where 
second layer and theaforementioned first layer which were 
formed on first conductive layer and the this first conductive 
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layer which are not formed and, It possesses aforementioned 
second layer and interlay er insulating film which was 
formedon silicon oxide film of organosilane -ozone type and 
second conductive layer which was formed on the this 
interlayer insulating film , semiconductor device . which 
designates that material where deposition rate of silicon oxide 
film of organosilane -ozone type is slower than 
aforementioned first layer asaforementioned second layer is 
used as feature 

[Claim 4] 

Aforementioned first layer, semiconductor device . which is 
stated in any one claim of Claims 1 through 3 which 
designates that it is a silicon oxide film which silicon 
substrate , silicon nitride film or the surface nitriding is done 
as feature 

[Claim 5] 

In side wall of conductive layer under aforementioned second 
layer, deposition rate of silicon oxide film of organosilane 
-ozone type, semiconductor device . which is stated in Claims 
2 or 3 which designates that buffer which consists of quick 
material incomparison with aforementioned first layer to be 
slow and same asaforementioned second layer or in 
comparison with second layer isprovided as feature 

[Claim 6] 

With respect to layer of 2 kinds where material differs in 
manufacturing method of semiconductor device which assures 
planarization of interlayer insulating film which insulating 
doesbetween conductive layer of plural making use of silicon 
oxide film of organosilane -ozone type,manufacturing 
method . of semiconductor device which designates that it 
possesses step which making deposition rate differ, 
accumulates silicon oxide film of organosilane -ozone 
typesimultaneously as feature 

[Claim 7] 

manufacturing method . of semiconductor device which is 
stated in Claim 6 which designatesthat material where 
deposition rate of silicon oxide film of organosilane -ozone 
type is slowerthan layer which is low position among layers 
of theaforementioned 2 kinds , as layer which is in high 
position , isused as feature 

[Claim 8] 

With respect to step, aforementioned first layer and second 
layerwhich pattern formation do conductive layer and second 
layer with respect to step, this first layer which forms first 
layer on semiconductor substrate in manufacturing method of 
semiconductor device which assures planarization of 
interlayer insulating film which insulating does between the 
conductive layer of plural making use of silicon oxide film of 



Page 5 Paterra® InstantMT® Machine Translation (U.S. Pat Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1996037187A 

lWES(ri«)H«)±J:yiftE»2©«©±'C«>* 



[n««9i 

»t*i8*y tttfc* *rE»«l<Daai^ 

*tti/5>-^-/>*©*>Ua>IMbllllfflltlia 

«te« i osi*y ta<s.o«rE» 2 0 

BtHlS^XIi* 2 a>a«fcy*,*l 
fcB#* 8 lcE«<D**(*»*<D«a*ft. 



[fflt#* 10] 

mEWaS'^V-^V^SCDS/Ua^afcKSW 
f=E«0)¥SW*8«a)»a*a. 



«TE*»>5>-* % -/>*C!)5/'j3>aftlit» 
jSf*xea>ai=* ca>5/Ua>iMbBI<D±lc 
IM8Bt£»JiW"«x«i, C(D$6^M<7)8®^ 
W*-r4XS*fT5ct$1$«4:LfcB*a67b 

s 9 ai^-rti* 1 aicE«cD*»(*»«a>« 

a£&. 

[flt*a 12] 
»{*a6BG>«a*ft. 



Specification 
[0001] 

*aW*. tft»a(Hmift«K)*rtl/C»JiMF 

a>aBMft«BO)¥S<bafBi=iii-*"«t.©-e* 

£0 



1996-2-6 

organosilane -ozone type, silicon oxide film of organosilane 
-ozone type, Making deposition rate with respect to 
aforementioned second layer slowerthaji with respect to 
aforementioned first layer, manufacturing method . of the 
semiconductor device which designates that it possesses step 
which it formssimultaneously as feature 

[Claim 9] 

In comparison with step which accumulates silicon oxide film 
ofaforementioned organosilane -ozone type before, in 
sidewall of aforementioned conductive layer , deposition rate 
of silicon oxide film of organosilane -ozone type, 
manufacturing method . of semiconductor device which is 
stated in Claim 8 which designatesthat step which provides 
buffer which consists of quick material in comparison with 
aforementioned first layer to be slow and thesame as 
aforementioned second layer or in comparison with second 
layeris done as feature 

[Claim 10] 

After step which forms silicon oxide film of aforementioned 
organosilane -ozone type,manufacturing method . of 
semiconductor device which is stated in any one claim of 
Claims 6 through 9 whichdesignates that step which polishing 
does surface of silicon oxide film of this organosilane -ozone 
type is done as feature 

[Claim 11] 

After step forming silicon oxide film ofaforementioned 
organosilane -ozone type, the manufacturing method . of 
semiconductor device which is stated in any one claim of 
Claims 6 through 9 whichdesignates that step which polishing 
does surface of step, this insulating film which forms 
insulating film on this silicon oxide film is done as feature 

[Claim 12] 

As for aforementioned polishing step , manufacturing 
method . of semiconductor device which isstated in Claim 10 
or 1 1 which designates that it does with chemical machine 
polishing method asfeature 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention, through insulating layer (interlayer insulating 
film ), regards semiconductor device and its manufacturing 
method whichpossess metallization structure which consists 
of conductive layer of plural which wasformed, especially, it 
is something regarding planarization technology of interlayer 
insulating film . 
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[0002] 

TEOS(Tetra Ethyl Ortho Silicate X I* 
Tetra^thoxy-silane)£*7><D*E CVD 
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[0003] 
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[0004] 

So 



[0005] 
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[0002] 
[Prior Art] 

Being able to utilize in planarization of interlayer insulating 
film in order insulating todo aluminum metallization of 
plural , has been published silicon oxide film (Below, TEOS 
ozone silicon oxide film you call ) which grew TEOS (Tetra 
Ethyl Ortho Silicate or Tetra-ethoxy-silane ) with making use 
of ambient pressure CVD method of ozone , to Nikkan Kogyo 
Shimbun of 1992 December 22date . 

In addition, making slow by administering fluorination to 
titanium , tungsten or other antireflective film withrespect to 
aluminum metallization layer, deposition rate of TEOS ozone 
silicon oxide film in comparisonwith other portion , also 
method which assures planarization of the interlayer 
insulating film is disclosed in same newspaper . 

[0003] 

[Problems to be Solved by the Invention] 

There being a Prior Art Example , there is a problem that built 
up film thickness of the TEOS ozone silicon oxide film which 
is accumulated on insulating film of Al wiring layer 
underside , differslargely in formed pattern of Al wiring 
layer . 

Namely, when pitch between Al wiring layer which is 
adjacent is wide,built up film of TEOS ozone silicon oxide 
film to on insulating film with central portion of the gap 
portion thick becoming thin, sufficient planarity is not 
acquired. 

[0004] 

As for this invention considering to such situation , being 
something whichit is possible, actualizing further 
planarization of interlayer insulating film , reliability of 
pattern metallization it designates that semiconductor device 
and its manufacturing method which it canimprove are 
offered as objective . 

[0005] 

[Means to Solve the Problems] 

As for semiconductor device which is stated in Claim 1 , first 
layer and this first layer are something which possesses 
second layer where deposition rate of silicon oxide film of 
organosilane -ozone type differs. 

In addition, semiconductor device which is stated in Claim 2 
in underside of conductive layer , has first layer where silicon 
oxide film of organosilane -ozone type isaccumulated, in 
topside of aforementioned conductive layer , aforementioned 
first layer is something which possesses second layer 
whichconsists of material where deposition rate of silicon 

: j~ c.i ~c 
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oxide film of organosilane -ozone typediffers. 
[0006] 

In addition, as for semiconductor device which is stated in 
Claim 3 , silicon oxide film and aforementioned second layer 
of organosilane -ozone type which was formed to region 
where second layer and aforementioned first layer whichwere 
formed on first conductive layer and this first conductive 
layer which pattern formation make on first layer across 
specified interval are not formed and interlayer insulating film 
which was formedon silicon oxide film of organosilane 
-ozone type and, It possesses second conductive layer which 
was formed on this interlayer insulating film , it is 
somethingwhich uses material where deposition rate of silicon 
oxide film of organosilane -ozone type isslower than 
aforementioned first layer as aforementioned second layer. 

[0007] 

In addition, semiconductor device which is stated in Claim 4 
is something whichuses silicon oxide film which nitriding 
does silicon substrate , silicon nitride film or surface 
asaforementioned first layer. 

In addition, as for semiconductor device which is stated in 
Claim 5 , in the sidewall of conductive layer under 
aforementioned second layer, deposition rate of the silicon 
oxide film of organosilane -ozone type, is something which 
provides buffer whichconsists of quick material in 
comparison with aforementioned first layer to be slow and 
same as aforementioned second layer or incomparison with 
second layer. 

[0008] 

In addition, manufacturing method of semiconductor device 
which is stated in Claim 6 withrespect to layer of 2 kinds 
where material differs, is somethingwhich possesses step 
which making deposition rate differ, accumulates silicon 
oxide film of organosilane -ozone type simultaneously. 

In addition, manufacturing method of semiconductor device 
which is stated in Claim 7 issomething which uses material 
where deposition rate of silicon oxide film of organosilane 
-ozone type is slower than layer which is low location among 
layers ofaforementioned 2 kinds , as layer which is in high 
position . 

[0009] 

In addition, as for manufacturing method of semiconductor 
device which is stated in the Claim 8, with respect to step, 
aforementioned first layer and second layer which pattern 
formation do conductive layer and second layer with respect 
to the step, this first layer which forms first layer on 
semiconductor substrate silicon oxide film of organosilane 
-ozone type, Making deposition rate with respect to 
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aforementioned second layer slowerthan with respect to 
aforementioned first layer, it is something whichpossesses 
step which it forms simultaneously. 

[0010] 

In addition, as for manufacturing method of semiconductor 
device which is stated in the Claim 9, in comparison with step 
which accumulates silicon oxide film ofaforementioned 
organosilane -ozone type before, in sidewall of 
aforementioned conductive layer , deposition rate of silicon 
oxide film of organosilane -ozone type, It is something which 
does step which provides buffer whichconsists of quick 
material in comparison with aforementioned first layer to be 
slow and same as aforementioned second layer or 
incomparison with second layer. 

[0011] 

In addition, manufacturing method of semiconductor device 
which is stated in Claim 10 after step which forms silicon 
oxide film ofaforementioned organosilane -ozone type, 
issomething which does step which polishing does surface of 
the silicon oxide film of this organosilane -ozone type. 

In addition, manufacturing method of semiconductor device 
which is stated in Claim 1 1 after step which forms silicon 
oxide film of aforementioned organosilane -ozone type, 
issomething which does step which polishing does surface of 
the step, this insulating film which forms insulating film on 
this silicon oxide film . 

[0012] 

In addition, manufacturing method of semiconductor device 
which is stated in Claim 12 issomething which uses chemical 
machine polishing method for aforementioned polishing step . 

[0013] 

[Working Principle] 

As for silicon oxide film of TEOS ozone silicon oxide film or 
other organosilane -ozone type, in material of substrate 
whenaccumulating, deposition rate differs. 

Below-mentioned Table 1 has shown speed ratio when TEOS 
ozone silicon oxide film isaccumulated on film which consists 
of various material . 

[0014] 

[Table 1] 
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[0015] 
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[0015] 

Like above making use of characteristic of TEOS ozone 
silicon oxide film , planarization of interlayer insulating film 
is assured to form layer where deposition rate of TEOS ozone 
silicon oxide film differs in with recess between wiring layer 
and topside of the wiring layer , deposition rate of TEOS 
ozone silicon oxide film to be slow with topside of the wiring 
layer , to become quick with recess side between wiring 
layer . 

In first layer which concretely, is provided in recess between 
wiring layer , making use of film where deposition rate of 
TEOS ozone silicon oxide film like silicon oxide film which 
was formed with plasma CVD method is slow to second layer 
which is provided in topside of wiring layer making use of the 
film where deposition rate of TEOS ozone silicon oxide film 
like silicon oxide film which the nitriding does silicon nitride 
film or surface is slow, After accumulating TEOS ozone 
silicon oxide film , planarization is promoted. 

[0016] 

In addition, this way when silicon oxide film of TEOS ozone 
silicon oxide film or other organosilane -ozone type 
isaccumulated, it mentions later, but site which corresponds, 
on end of substrate wiring layer of surface , are times when 
elevation it doessmall. 

silicon oxide film of namely, organosilane -ozone type, 
growth with upper part of wiring layer isheld down by 
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existence of second layer, but side wall of wiring layer wiring 
layer continues to expose. 

Therefore, with end of substrate wiring layer , silicon oxide 
film of organosilane -ozone type, with deposition rate which 
first layer has in growth, growth joins with deposition rate 
which wiring layer itself has, partially protruding part occurs. 

[0017] 

To hold down occurrence of protruding part a this way, 
beforeaccumulating silicon oxide film of organosilane -ozone 
type, in sidewall of wiring layer , the deposition rate of silicon 
oxide film of organosilane -ozone type, in comparison with 
first layer to beslow and same as aforementioned second layer 
or in comparison with second layer providing buffer which 
consists of quick material iseffective. 

As second layer silicon oxide film which was formed with 
same plasma CVD method is usedfor first layer which 
concretely, is provided in recess between Al wiring layer 
making use of silicon oxide film which in second layer which 
isprovided in topside of wiring layer making use of silicon 
nitride film , was formedwith plasma CVD method , as 
buffer . 

Like this because by fact that it does, TEOS ozone silicon 
oxide film grows withsame deposition rate as second layer 
regarding side wall of wiring layer occurrence of protruding 
part is controled. 

[0018] 

Especially, as buffer , deposition rate of silicon oxide film of 
organosilane -ozone type, furthermore can lighten occurrence 
of protruding part in comparison with first layer to be slow 
and in comparison with second layer by (As for example first 
layer silicon nitride film , for second layer silicon oxide film 
which was formedwith plasma CVD method with titanium 
nitride film , as buffer it uses )thing which uses quick 
material . 

[0019] 

In addition, this way polishing it does small protruding part , 
makinguse of chemical machine polishing method 
(CMP :Chemical Mechanical Polyshing ), planarity of surface 
of silicon oxide film of organosilane -ozone type becomes 
satisfactorier by planarization doing. 

Aforementioned CMP method having with polishing crossing 
which is stuck to the turn table making use of polishing agent 
which suspension does fine polishing particle , is method 
which scrapes-off only portion where film on the wafer is 
high. 

projection on wafer contacts polishing cross first, applying 
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Ibtfiifro 

[0020] 

9F«(Dliric. KS»tf*±Lfc TEOS 
5/'Ja>»HbKO±l=^TX-e CVD Slcj;^ 

[0021] 

mmmi 

bit. ^m^mmm^mmiz^i^xm 

(S l HJfi«)H l I4**W<7>* l Hffi^Jlc*^ 
E*a*»<0«*WKffiH"e*4o 

HBKfct^ l l4vU=3>Sft^bfc<54^<* 

¥«f*Sffi 1 ±©±*lci4$/ya:/S<bIia*& 

g i <Dimm(y ] )^>^itm)2<D±\z\t. si* 

1= Hf 36 M PS * W "C X T )\, £ £ & US 
(AI-Si(l%)-Cu(0.5%))^bfc£* 1 ©BBSS® 3 

m i a)E»Ji(Ai ££M)3 cd±ic{* % S/ij3> 

m i a)^H(v | j3>g^ba)2 ±cos i om 

li s TEOS ^/l/R^'JavBfcKfr&Ste* 3 
[0022] 

dCDgs 3 (7)$fe^l(TEOS *!/>3Ri/'Ja>Wt 
K)5 l4¥fflibB£LTJBl*&*iTl*5. 

K 2 otmmfrv^&itm* ±&tf m 3 <& 

$6^@(TEOS^ x />^v'J=l>^big)5 <D±\Z 
14. S/«j=i>K<bKfr6ft** 4 (Dtttkn 6. 7 

;U£££fg (Al-Si( 1 %)-Cu(0.5%)) b ft * ft 2 

ft 4 ®iMftfl(Si tt<bH)6 14. u>^h*-;u 

(B*L#i*)©»rt»ia*t^ m 1 ©e&kai 

££H)3 2 ®E&lf (Al ££BS)7 h£&Mk 



load of the contact point becomes higher than other site 
relatively, polishing isdone quickly. 

Conversely, with recess , polishing cross is reduced to be 
difficult tocontact from fact that polishing rate is slow, 
difference of relief ,planarization advances. 

[0020] 

Before polishing , on TEOS ozone silicon oxide film where 
protruding part occurs,accumulating silicon oxide film or 
other insulating film with plasma CVD method , there are not 
kind of timeswhen you damage substrate wiring layer with 
excessive polishing by polishing doing this insulating film . 

[0021] 

[Working Example(s)] 

Below, Working Example of this invention is explained each 
based on the drawing concretely. 

(first Working Example ) Figure 1 is schematic sectional view 
of metallization structure with first Working Example of this 
invention . 

In same Figure , 1 is semiconductor substrate which consists 
of silicon substrate . - 

first insulating layer 2 which consists of silicon nitride film is 
formed in entire area on the semiconductor substrate 1. 

Al -Si (1%) -Cu layer first wiring layer 3 which consists of 
(0.5%) is done the pattern formation . first insulating layer 
(silicon nitride film ) on 2, mutually across specified interval 
aluminum alloy film 

first wiring layer (Al alloy film ), second insulating layer 4 
which consists of silicon oxide film is formed on 3. 

first insulating layer (silicon nitride film ) first wiring layer on 
2 (Al alloy film ), insulating layer 5 of third which consistsof 
TEOS ozone silicon oxide film is formed in portion where 3 
is not formed. 

[0022] 

insulating layer of this third (TEOS ozone silicon oxide film ) 
5 is used as planarization layer . 

Al -Si (1%) -Cu layer second wiring layer 7 which consists of 
(0.5%) is formed to this order, second insulating layer (silicon 
oxide film ) on 4 and insulating layer of third (TEOS ozone 
silicon oxide film ) on 5, insulating layer 6, aluminum alloy 
film of 4 th which consist of silicon oxide film 

insulating layer of 4 th (Sioxide film ) 6, other than forming 
part of contact hole (unshown ), the first wiring layer (Al 
alloy film ) 3 and second wiring layer (Al alloy film ) 
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[0023] 

XS 1(B 2a):S/'Ja^*«*6ft*¥*f**tt 

1 <D±I=. ME CVD Sfcfflivc. ft 1 CD&StJf 

2 fc&45/'J a>SMbB* 200nm 



CCDME CVD &T*mi*Z>tl&1SXlt % *SiS7 
>(SiH,), T>^-7(NH 3 ). B*(Na)"Cfty • A 
BS&fi 350-450 deg C T?fc£ 0 



[0024] 

XS 2(H 2b):t5fSm 1 <D$£*gJl(Si SlbB)2 

n 13 £»#r*. 

Mic. zf^Xv cvd »iz«fcy si i£<bfil 14 $« 

flHE^Xv cvd a-cffli^ti**xi4.^y 
$/7>£EBfcS*(SiH4+N 2 o). * yi/5><t® 

^(SiH4+0 2 ), TEOS *B*(TEOS40aftif-C& 
y , JSB3KI* 350-450 deg C T'fcSo 



[0025] 

xa 3(0 2c):7^-hbvXh 18 ^TX^tLT, 
RIE ;£(ReactiveIon Etching^lCjcyfitfE Si 8 
IbB 14 £ x^>{f 10XLT* 2 (Dttlt H 4 £ 
»JftU Al ££B 13 £x?*>$f JDXL 
rm 1 0EBB 3 £#j*Lfctt*7*hU2?XH 

18^^-r^o 

*<Dfc.*KSffi£*fc TEOS *!/>*5/ya 

>SHbB 15 £&E cvd aiz *yitSM-ft. 



cotg. Si BftB 14, Al B 13 cd JnxffiSli , 
Al B 13 T«a>» l <D*6$iJf (Si g<bB)2 CDS 

WEftE CVD 3*"Cffll^6*i4*f^l4. TEOS <k 
^/>(TEOS+0 3 )T\ *(Z>fi)£KHfil4 350-450 
degC"C&-5 0 

[0026] 



insulating has done 7. 
[0023] 

Referring to Figure 2 , Figure 3 which shows that in process 
sequence , below,concerning generated sequence of 
metallization structure which is shown in Figure 1 , 
youexplain. 

On semiconductor substrate 1 which consists of step 1 (Figure 
2a ): silicon substrate , silicon nitride film whichbecomes first 
insulating layer 2 making use of vacuum CVD method , is 
accumulated 200 nm . 

As for gas which is used with this vacuum CVD method , 
monosilane (SiH<sub>4</sub> ), ammonia 
(NH<sub>3</sub> ), with nitrogen (N<sub>2</sub> ), as for 
film formation temperature they are 350 - 450 deg C. 

[0024] 

step 2 (Figure 2b ): aforementioned first insulating layer 
(Sinitrided film ) on 2, Al alloy film 13 is formedmaking use 
of magnetron sputtering method . 

Furthermore, after accumulating Sioxide film 14 with plasma 
CVD method , on these the photoresist 18 pattern formation is 
done with photolithography method . 

As for gas which is used with aforementioned plasma CVD 
method , the monosilane and nitrous oxide 
(SiH<sub>4</sub>+N<sub>2</sub>0 ), monosilane and 
oxygen (SiH<sub>4</sub>+0<sub>2</sub> ), as for film 
formation temperature withsuch as TEOS and oxygen (TEOS 
+0<sub>2</sub> ) they are 350 - 450 deg C. 

[0025] 

etching doing aforementioned Sioxide film 14 with step 3 
(Figure 2 c ):photoresist 18 as mask , with RIE (Reactive Ion 
Etching ) method, it forms second insulating layer 4, 
furthermore, the etching does Al alloy film 13 and after 
forming first wiring layer 3, it removes the photoresist 18. 

After that, TEOS ozone silicon oxide film 15 is accumulated 
in substrate surface entire area with the ambient pressure 
CVD method. 

this occasion, in order first insulating layer of aluminum film 
13underside (Sinitrided film ) for surface of 2to expose, it 
does processing of Sioxide film 14, aluminum film 13. 

As for gas which is used with aforementioned ambient 
pressure CVD method , with the TEOS and ozone (TEOS 
+0<sub>3</sub> ), as for film formation temperature they are 
350 -450 deg C. 

[0026] 
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file teos 7h^>^vu=i>KibiK 15 it. m 1 
ommmisi stbutp (D±t, g 2 oiks; mit 

H)2 <D±<0J5tf$-<feffiZh& o 
CO±6lli$J£CDSlMCj:oT.TE0S *7>& 

TEOS+l/V&v'Jzil^bHI 15 £g 1 
<D$fiiSiJf (Si mtm)2 <D±\Z 1 // m f£l+±t»S 

X 1 ICS* iSJSttlcJcoT, %2 (Differ 
l(Si 8HbH)4 <D±\zit teos *7>»5/'Ja 

*y . itwaaMsis 0.2 n m eitiBa&h*. 



[0027] 

XS 4(B 3d):mII5 TEOS ^7>Sv ! Ja>K<b 
K 15 fi^/^^Lt5S 1 <D$£$IJ1 5 £»jft 
Lfc&. ^7X7 CVD ;i ICckoTm 4 ®&1til 
6 taft* Si B<tR£ 

Ifi 5(0 3t):i$ltm 4 <0$ft«l(Si i£<bBS)6 
17 £Jf «U *6lc*0±ic^* h'J W-rft 



[0028] 

XS 6(0 30:WE7*hU5/^h 19 %VX5±L 
Xs RIE Sir <t"J Al ££18 17 £x^>yjnx 
LTm 2 (DEttA 7 £»«LfcttlC. ?*hUv 

*k 19 £&£lt. 0 1 izTjktmm&zim 

(ff 2 4 li*SEBjjcDm 2 



% 2 mmm\t. m&mz teos +7>*5/ua 
>i^bJSjm&&®Lfc^j:di^ im k->*- 

;u£»J*LfcE«ttift«*SLTL*4. 
[0029] 

M, flt 2 £tt«l=*5ivc m 1 



0 4 icfcl vC. m 1 <0Ettll(Al ££111)3 fttf 
m 2 0>*fit»»(Si tt<bH)4 a>«fil=tt*i>'Ja 
^8HbM^bfc£1M K^*— ;u 21 ifi»Httti 

[0030] 



As for aforementioned TEOS ozone silicon oxide film 15, 
first insulating layer (Sinitrided film ) on 2 and, second layer 
(Sioxide film ) on 4, as shown in aforementioned Table 1 , 
deposition rate differing, first insulating layer (Sinitrided 
film ) direction on 2 is quickly accumulated. 

In difference of this deposition rate , step of surface 
afteraccumulating TEOS ozone silicon oxide film 15 is eased. 

When first insulating layer (Sinitrided film ) just l;mu m 
accumulates for example TEOS ozone silicon oxide film 15 
on 2,with speed ratio which is shown in Table 1 , second 
insulating layer (Sioxide film ) on 4 the TEOS ozone silicon 
oxide film just almost 0.8;mu m comes to point of 
beingaccumulated, absolute step is eased just almost 0.2;mu 
m . 

[0027] 

step 4 (Figure 3d): etchback doing aforementioned TEOS 
ozone silicon oxide film 15, afterforming first insulating layer 
5, it accumulates Sioxide film which becomes insulating layer 
6 of4 th with plasma CVD method . 

step 5 (Figure 3 e ): insulating layer of aforementioned 4 th 
(Sioxide film ) on 6, the Al alloy film 17 is accumulated with 
magnetron sputtering method , furthermore on that photoresist 
19 the pattern formation is done with photolithography 
method . 

[0028] 

etching doing Al alloy film 17 step 6 (Figure 3 f ): with 
aforementioned photoresist 19 as mask , with RIE , after 
forming second wiring layer 7, removing the photoresist 19, it 
produces metallization structure which it shows in Figure 1 . 

(second Working Example ) Figure 4 is schematic sectional 
view of metallization structure with second Working Example 
of this invention . 

second Working Example , in order TEOS ozone silicon 
oxide film direct contact not to do in wiring layer ,has shown 
metallization structural example which formed sidewall . 

[0029] 

Making use of same symbol explanation is abbreviated in 
same portion as first Working Example furthermore in second 
Working Example . 

In Figure 4 , first wiring layer (Al alloy film ) 3 and second 
insulating layer (Sioxide film ), sidewall 21 whichconsists of 
silicon oxide film is formed in sidewall of 4. 

[0030] 
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xmmmizts^x.v^t-fr 21 visits 

1) TEOS * 7>**>U3>»ftK4: Al ££fi^ 
©*KEtRt36<»tt-r*t, TE0S*7>&vU 
a>»<b«l=#**iTl***#**B*tf Al 

£l^HB*<£i:4. 

imk^j— ;u 21 li, * 3 Kteos +7 

[0031] 

2) TE0S*7^**> , J3>K<bBKpf©S*>7 
>.+7>*0)*> l J3>aftBI*it»*-&fc* 

£ % m i o!)E«i(Ai £&>3 oa»±ic»af 

C©J=3ftlftiE«©*4*«i?L«fl)lcti*-fK 
[0032] 

■rft*3%.ca>*Jt«-ctt,-y-<K ff >*— ;u 21 

<tLT, £ 2 <D*feHS 4 irHl^X^ CVD 3 
lCTff$fiELfc Si iftMffll^c 

Col" &C<tT*. £ 1 (DEfc&If (Al ££flg)3 ®fl 

a«i=*st^r* si Kibiscoitwiijs^m 3 (D 

tt«l(TEOS^-7>3fiS/'Ja>IMbBt)5 MM 
-r*©"C. si mbB*yt*i* ai 

^BtfBULTHSCfclctK.* 1 OSS 
Jf (Al ££)3 0>«tti=fcit&tt 3 CDttBB 

(TCOS*7>S5' , J=i:-'BflsB)5 (DAftftW* 
&ih/cBfi»**»£U=«**. 

[0033] 

BIT. B 4 l=S-rEtt««fl>ft»¥BKoi* 
**L*xeB(c*LfcB 5-B 7 £#BLT 

Bwr*. 



Xff(l) (0 5a):¥«f*S« 1 <D±|C. £ 1 (0f£ 
BB 2 tftiS/'Ja^BftB* 

18(2) (0 5b):§? 1 <D&BB(Si S<blS)2 ±1= 

ai ££K 13 RVi/^ymm 14 $ 

*bUv*h 18 >»B"f «. 

[0034] 

Xfl(3) (H 5c):?*hU^Xh 18 fcV^tl/C 



formation method of other structure and each layer (film ) is 
same as the first Working Example . 

In this working example , although sidewall 21 is provided, 
because there is thefollowing benefit . 

1) When TEOS ozone silicon oxide film and Al alloy film or 
other metal wiring contact, moisture and the hydroxy group 
which are included in TEOS ozone silicon oxide, film 
decreases, problem thatoccurs function corroding, with Al 
alloy as metallization . 

As for sidewall 21, insulating layer of third (TEOS ozone 
silicon oxide film ) 5 first wiring layer (Al alloy film ) 
preventsfact that direct contact it makes 3. 

[0031] 

2) When silicon oxide film of TEOS ozone silicon oxide film 
or other organosilane -ozone type is accumulated, first wiring 
layer (Al alloy ) site which corresponds on end of 3, are times 
when the elevation it does small. 

sidewall 21 functions effectively even to holding down 
occurrence of protruding part a this way. 

[0032] 

With namely, this Working Example , as second insulating 
layer 4 Sioxide film which was formed with same plasma 
CVD method is used as sidewall 21. 

Like this because by fact that it does, insulating layer of third 
(TEOS ozone silicon oxide film )5 grows with deposition rate 
of Sioxide film first wiring layer (Al alloy film ) regarding 
side wall of 3, deposition rate in comparison with Sioxide 
film in comparison with thequick Al alloy film having 
exposed, first wiring layer (Al alloy ) insulating layer of third 
in the end of 3 (TEOS ozone silicon oxide film ) growth of 5 
being held down, protruding part becomes difficultto occur. 

[0033] 

Referring to Figure 5 -Figure 7 which shows that in process 
sequence , below,concerning preparation order of 
metallization structure which is shown in Figure 4 , 
youexplain. 

On Process (1) (Figure 5 a ^semiconductor substrate 1, 
silicon nitride film which becomes first insulating layer 2 
isaccumulated. 

Process (2) (Figure 5 b ):first insulating layer (Sinitrided 
film ) after accumulating Al alloy film 13 and silicon oxide 
film 14 on2, on these photoresist 18 pattern formation is done 
with photolithography method . 

[0034] 

With Process (3) (Figure 5 c ):photoresist 18 as mask , 
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Si Mitm 14 £ ftllLTm 2 (DS&ftl 4 £tfj£ 

U MIC, Al ££IS 13 £JjOXLTm 1 

3 ZMtflLtzik. 7th\**JXb 18 £»*-r*. 

Xffi(4) (H 6d):»ft*ffi±«IC^5XT CVD 

zozf^xv cvd air m 1 n 

[0035] 

18(5) (B 6e):it«Lf= Si SftlB 31 l=**tt 

3)ai/» 2 <D$6*tl (Si 8<bIR)4 CDffliJS£S5 
cfcdl=*-fK^*-;u2i £»JSW*. 

Si Ml® 31 <DX?*/ Wftffl*. ft 
1 (DEtM(Al ££H)3 T«©S 1 CD&iiiJf (Si 



[0036] 

18(6) (HI 6f):£ftSB£#l= TEOS 

TEOS *!/>3R5/'Ju>»ftlB 15 li, ff 1 (DlK 
IM(Si g*bJg)2 ±t+ % 2 <D*£Ji!f (Si &4b 
R)4 1W*<D* 1 lc*-J-J:5l=.itSI 

SSSA<*fcoTl*T. ft 1 <D«(Si SftK)2 ± 

CflDJtaiSS^aLMC.fcor.TEOS 
*>'Jzi:>8Hblg 15 eDgfttt<Da3<DR&d<8 

flTLli, TE0S*!/>*2/U3>IMkli 15 £m 1 
ODtfttftMKSi K1bB)2 <D±|C 1 u m /Sltltll* 

S i lc***flEiti= j»t. g 2 OWM 

■(Si i£ibl!)4 fl>±lzli TEOS *1/>**>'J3 
>8HbK 15 0.8/1 m/£ltita**l*Cfc 

lCfty.|fe**aStfl5lS 0.2 j/m /£l+«»**l 

[0037] 

Xfl(7) (0 7g):TEOS * % y>3R5/»Ja>»fc« 
15 &X*j?'WlXm 3 0)&ttA 5 £»AL 
fcfc. m 4 «)£«■ 6 t*42/'Ja>MftllB€it 

18(8) (0 7h):SS 4 <D$£*ig(Si i£lbH)6 ffl± 
|Z,7>U5^AH 17 £Jt«U H«<7)±|C 
7*HJvy57-fai=cfcor7*-H/S/^h 19 £ 

jaw*. 

[0038] 



processing Sioxide film 14, itforms second insulating layer 4, 
furthermore, processes Al alloy film 13 and after forming first 
wiring layer 3, it removes photoresist 18. 

silicon oxide film 31 is accumulated in Process (4) (Figure 6 
d ): substrate surface entire area making use of the plasma 
CVD method . 

molding condition is similar to step 2 of first Working 
Example with this plasma CVD method . 

[0035] 

Process (5) (Figure 6 e ): administering etchback of 
anisotropy to Sioxide film 31 which is accumulated, in order 
first wiring layer (Al alloy film 3 ) and second insulating layer 
(Sioxide film ) to cover sidewall of 4, it forms sidewall 21. 

this occasion, in order first wiring layer (Al alloy film ) first 
insulating layer of 3 underside (Sinitrided film ) for the 
surface of 2 to expose, it does etchback process of Sioxide 
film 31. 

[0036] 

TEOS ozone silicon oxide film 15 is accumulated in step (6) 
(Figure 6 f ):substrate surface entire area . 

As for TEOS ozone silicon oxide film 15, first insulating 
layer (Sinitrided film ) on 2, second insulating layer (Sioxide 
film ) on 4, as shownin aforementioned Table 1 , deposition 
rate differing, first layer (Sinitrided film )direction on 2 is 
quickly accumulated. 

In difference of this deposition rate , step of surface 
afteraccumulating TEOS ozone silicon oxide film 1 5 is eased. 

When first insulating layer (Sinitrided film ) just l;mu m 
accumulates for example TEOS ozone silicon oxide film 15 
on 2, with speed ratio which is shown in Table 1 , second 
insulating layer (Sioxide film ) on 4 the TEOS ozone silicon 
oxide film 15 just almost 0.8;mu m comes to point of 
beingaccumulated, absolute step is eased just almost 0.2;mu 
m . 

[0037] 

etchback doing step (7) (Figure 7 g ):TEOS ozone silicon 
oxide film 15, after forming insulating layer 5 of third , it 
accumulates silicon oxide film which becomes insulating 
layer 6 of 4 th . 

step (8) (Figure 7 h ): insulating layer of 4 th (Sioxide film ) 
on 6, aluminum film 17 isaccumulated, furthermore on that 
photoresist 19 pattern formation is done with the 
photolithography method . 

[0038] 
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18(9) (0 7i):7*hU5?Xh 19 ^Ts^tLX 

ai 17 £ x?*>y toiu ft 2 (DEIM 

7 * »*Lfc«I=. ?*hUv*h 19 £B4LT, 
(ft 3 8 (±*«B^(Oft 3 £ftffll=J:& 

±i£Lfcft K ft 2 SUMCei*. ft 1 (DEM 
(AI ££ig)3 l=fi»B6±ll* RltTL^l^** 
izoLvcKWLfc. 

6iTi=*-rft 3 skm** ft i (OEtan(Ai £ 
£H 3)icssm±«£iwrci*sfl'efcft. 

[0039] 

ffi, *ft 3 SltfllCfe^T, ft K ft 2 36»Jt 
ll 8 HfclvC. ft l (DEttH(Al ££fl)3 <D± 

-KDffiifl!)*js&t;*ii(ii)<D»«*aii« i 

[0040] 

BIT, 0 8 l=*-rStt«JS<DflF«¥«l=OL^ 
T, ■t*i£Xg«H=SLfcB9~B 11 £#SELT 
KB**. 

XS KB 9a):¥#f*« « 1 <D±lZ % ft 1 <7>#£*§ 

is 2(ia 9b):ft i <Dmum(s\ mtmp o±iz 
t;u£-oah 13 *»jau=a, -tffl±i=, v 

T^thUv^h 18 
[0041] 

XS 3(0 9c):7*hUS?*h 18 frV^t^XU 
flS**>HI 5k AI ^ 13 £ADIU SStI»±l 



etching it does AI alloy film 17 with step (9) (Figure 7 
i ):photoresist 19 as mask ,after forming second wiring layer 
7, removing photoresist 19, it produces metallization structure 
which it shows in Figure 4 . 

(third Working Example ) Figure 8 is schematic sectional 
view of metallization structure with third Working Example 
of this invention . 

With first , second Working Example which description 
above is done, when first wiring layer (AI alloy film ) 
antireflective layer is not provided in 3, being attached, you 
explained. 

third Working Example which is shown below is example 
which provides antireflective layer in first wiring layer (AI 
alloy film 3 ). 

[0039] 

this way, exposure light reflecting in substrate by providing 
the antireflective layer , in time of lithography step , fact that 
patterning deficiency occurs isprevented. 

Furthermore same number on same portion as first , second 
Working Example attaching inthis third Working Example , it 
abbreviates explanation. 

In Figure 8 , first wiring layer (AI alloy film ) antireflective 
layer 41 which consists of titanium nitride film where surface 
fluorination is done, to on 3 is formed. 

formation method of other structure and each layer (film ) is 
same as the first Working Example and second Working 
Example . 

[0040] 

Referring to Figure 9 -Figure 1 1 which shows that in process 
sequence , below,concerning preparation order of 
metallization structure which is shown in Figure 8 , 
youexplain. 

On step 1 (Figure 9 a ): semiconductor substrate 1, silicon 
nitride film which becomes first insulating layer 2 
isaccumulated. 

step 2 (Figure 9 b ):first insulating layer (Sinitrided film ) 
after forming aluminum film 13 on 2, on that, titanium nitride 
film 51 is accumulated making use of magnetron sputtering 
method . 

And, on these photoresist 18 pattern formation is done with 
photolithography method . 

[0041] 

titanium nitride film 51, aluminum film 13 is processed with 
step 3 (Figure 9 c ):photoresist 18 as mask , afterforming 
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4K ft 1 ©e«B3£»[«LfcaL 7*hUvXh 
Ifi 4(0 10d):at«affi±«IC^5X7 CVD 
[0042] 

XS 5(0 10e):*«Lfc Si iftttK 31 
<DXy^/ W£S6LTft 1 (DEfgH(Alft&R 
3)&tffi#l*Jtli(Sfc**:/fflt)41 OflB&ft 

c<DR. Si Bfcn 31 fflx^/^fliai** ft 

1 (01E^H(A1 fg)3 TfflCDft 1 <D*fcfeiS(Si B 
1bl8)2 <DSu5 4<Bffl-r* *5lcfT5. 

[0043] 

*ft 3 3Ufi«tteit«-y--f K->^-;u 21 tu ft 

ft 3 SSitflrai. 1M K^=t— ;u2i tLT, Sit 
l»Jtli(S<b**>IIR)41 <fcyt TEOS 3jV>* 

CVD &(=T»J*Lfc Si BfcKSffllvcUSO) 

■e, ft i a>ettJI(Ai ££)3 attflsicftrtftft 

3 (0*6^1(TEOS ^y>Sv'J3>K^I!I)5 <D 
[0044] 

C(D>;MbfflSI3\TEOS *7>*i/Ua>Kfc 

ot, CF4XI*CaC6*7^**dt?*rx 

<&siHft-e. siti»±« 41 oaffi^^XT 



B-r*ctic*y. Bfc^*^«*7^ft«ifflL 

[0045] 

>Bfc«i5£iMl«. 

TEOS ^/>»S/U3>lMb«a 15 It. ft 1 <D$6 

ttH(Si glbffi)2 <b±k. yviWBMZtitzBLit 

i itsa****? wc* ft 1 

4o 



antireflective layer 41, first wiring layer 3, photoresist 18 is 
removed. 

silicon oxide film 3 1 is accumulated in step 4 (Figure 10 
d ):substrate surface entire area with plasma CVD method . 

[0042] 

step 5 (Figure 10 e ): administering etchback of anisotropy to 
Sioxide film 3 1 whichis accumulated, in order first wiring 
layer (Al alloy film 3 ) and antireflective layer (titanium 
nitride film ) to cover the sidewall of 41, it forms sidewall 21. 

this occasion, in order first wiring layer (aluminum film ) first 
insulating layer of 3 underside (Sinitrided film ) for the 
surface of 2 to expose, it does etchback process of Sioxide 
film 31. 

[0043] 

Also sidewall 21 in this third Working Example , has effect 
which is similar to the second Working Example , but because 
especially, with this third Working Example , Sioxide film 
which wasformed with plasma CVD method where deposition 
rate of TEOS ozone silicon oxide film is quick as sidewall 21, 
antireflective layer (titanium nitride film ) in comparison with 
41 is used, first wiring layer (Al alloy ) insulating layer of 
third in end of 3 (TEOS ozone silicon oxide film ) 
furthermore to be ablehold down growth of 5, Also extent of 
occurrence of protruding part becomes lower. 

[0044] 

And, antireflective layer which is exposed (titanium nitride 
film ) fluorination is administered to the surface of 41. 

deposition rate of TEOS ozone silicon oxide film being 
something which is done in order todecrease, it does this 
fluorination , with method that fluorine with atmosphere of 
gas which such as for example CF<sub>4</sub> or 
C<sub>2</sub>C<sub>6</sub> includes, plasma treatment 
does the surface of antireflective layer 41. 

However, according to experiment of this inventor , by 
adjusting deposition condition ,fluorination not doing titanium 
nitride film , deposition rate which is similar to thosewhich 
fluorination are done it understands that it is acquired. 

[0045] 

TEOS ozone silicon oxide film 15 is accumulated in step 6 
(Figure 1 0 f ):upper part entire area . 

As for TEOS ozone silicon oxide film 15, first insulating 
layer (Sinitrided film ) on 2 and, antireflective layer which the 
fluorination is done (titanium nitride film ) on 41, as shown in 
aforementioned Table 1 , the deposition rate differing, first 
insulating layer (Sinitrided film ) direction on 2 is quickly 
accumulated. 
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[0046] 

X87(H I lg):TE0S* % />»5/'j3>KibBI 15 
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[0047] 
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i:LT Al ££H 17 £x*/*>? JnxU ® 2 CD 

mm 7 *»ritufc»c, ^^-hu^xK 19 
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■fLT* C<D*36ISiEa*aLfc** TEOS * 
l/^SS/Ua^KftB 15 £x*y*/**/£L"C*u 
*ffi©»tt*5l*ttl^x^/^^**t6© 

[0048] 

BIT. fc*«««W»a*«fflLfc*40)SIS 
W 12 l=S-rxfiKffiH(=ttoTBMM- 

Xfi 1(0 12A):*^f*K « 1 ±IC, 1 Oim 
1 2 ift*5/'Ja>SMbK«lt«-rft. 



In difference of this deposition rate , step of surface 
afteraccumulating TEOS ozone silicon oxide film 15 is eased. 

When first insulating layer (Sinitrided film ) just l;mu m 
accumulates for example TEOS ozone silicon oxide film 15 
on 2, with speed ratio which is shown in Table 1 , 
antireflective layer (titanium nitride film ) on 41 the TEOS 
ozone silicon oxide film 15 just almost 0.4;mu rh comes to 
point of beingaccumulated, absolute step is eased just almost 
0.6;mu m . 

[0046] 

etchback doing step 7 (Figure 1 1 g ):TEOS ozone silicon 
oxide film 15, after forming insulating layer 5 of third , it 
accumulates silicon oxide film which becomes insulating 
layer 6 of 4 th with plasma CVD method . 

step 8 (Figure 1 1 h ): insulating layer of 4 th (Sioxide film ) 
on 6, Al alloy film 17 is accumulated, furthermore on that 
photoresist 19 pattern formation is done with 
photolithography method . 

[0047] 

step 9 (Figure Hi): lastly, etching it does Al alloy film 17 
with photoresist 19 as mask , after forming second wiring 
layer 7, removing photoresist 19, it produces metallization 
structure which it shows in Figure 8 . 

At (4 th Working Example ) place, there being a Working 
Example (Especially first Working Example ) above, as 
mentioned earlier,occasion where it accumulates TEOS ozone 
silicon oxide film 15, in site whichis suitable, on end of 
substrate wiring layer of surface , there are timeswhen small 
protruding part occurs. 

And, while protruding part a this way is left etchback doing 
TEOS ozone silicon oxide film 15, taking over shape of 
surface , because etchback it isdone, this protruding part is not 
cancelled. 

[0048] 

Below, following to step sectional view which shows 
Working Example of 4 th whichutilize chemical machine 
polishing method, in Figure 12 you explain. 

Furthermore explanation is abbreviated making use of same 
symbol concerning same configuration as above-mentioned 
Working Example . 

In addition, also formation method of each layer (film ) is 
same as theabove-mentioned Working Example . 

On step I (Figure 12 A ): semiconductor substrate 1, silicon 
nitride film which becomes first insulating layer 2 
isaccumulated. 
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[0049] 

7*b\s*/7>b&VX$tLXSLit?* % s& 5U Al 

XfIIl(H I2B):±ffl£«l::TEOS;fvr:/S5/'J 
TEOS ^!/>»2/U3>K<bil 15 It. 9 1 
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CtDittaafi^ittMCckoT.TEOS 
[0050] 

ffilcli, T»E»(DHSMILtl=tt 3?£flBr 

/j^fcKfiW 52- ■ &n±+z. 

+ttt>*>* TE0S^-!/>*5/Ua>KftK 15 14, 

-ta)rt*4<Etti(D±»-ci4a<k^*>M 5i 

ftot, Al IK 13 0)3B5g|J"C?l4. TEOS t7^Sv 
Ua>»ftH 15 tf. X 1 <Dffc!tJI(Si S1klS)2 

[0051] 

ig ni(B i2Q:fc¥tt«*W*&£ffli*T. 

TEOS^/^R^'Ja^KftH 15 <Z)gffi£fflg 
LT, IfrSBfliiBSfl 52- 



XfllVflU 12D):W*'l=<fcoTTEOS*7>*5/ 
'Jn>^b8S 15 0>aBBlcy>-5;ji4<»Bti*u 

?5Xv cvd tticcty « 4 o>#feSSS 
6 ift4*Ua>IMtK£iia*«. 

[0052] 



Furthermore, first insulating layer (Sinitrided film ) after 
forming aluminum film 13 on 2, on that, the titanium nitride 
film 5 1 is accumulated. 

And, on these photoresist pattern formation is done with 
photolithography method . 

[0049] 

After processing titanium nitride film 51, aluminum film 13 in 
metallization shape with photoresist as mask ,photoresist is 
removed. 

And, fluorination is administered to surface of titanium nitride 
film 51 which isexposed. 

TEOS ozone silicon oxide film 15 is accumulated in step II 
(Figure 12 B ):upper part entire area . 

As for TEOS ozone silicon oxide film 15, first insulating 
layer (Sinitrided film ) on 2 and, on titanium nitride film 5 1 
which the fluorination is done, as shown in aforementioned 
Table 1 , deposition rate differing, first insulating layer 
(Sinitrided film ) direction on 2 is quickly accumulated. 

In difference of this deposition rate , step of surface 
afteraccumulating TEOS ozone silicon oxide film 15 is eased. 

[0050] 

this occasion, in site which corresponds on both ends of the 
substrate metallization , small protruding part 52* * occurs in 
surface of TEOS ozone silicon oxide film 15. 

As for namely, TEOS ozone silicon oxide film 15, growth 
with upper part of wiring layer is helddown by existence of 
titanium nitride film 51, but side wall of aluminum film 13 the 
Al continues to expose. 

Therefore, with end of aluminum film 13, TEOS ozone 
silicon oxide film 15, first insulating layer (Sinitrided 
film )with deposition rate which 2 has in growth, growth joins 
with deposition rate which Al itself has, partially protruding 
part occurs. 

[0051] 

Making use of step III (Figure 12 C ):chemical machine 
polishing method, polishing doing surface of the TEOS ozone 
silicon oxide film 15, it removes aforementioned protruding 
part 52**. 

Because there are times when damage layer is formed to 
surface of the TEOS ozone silicon oxide film 15 with step IV 
(Figure 12 D ):polishing , in order cover to do this, in entire 
surface , silicon oxide film which becomes insulating layer 6 
of 4 th depending upon plasma CVD method is accumulated. 

[0052] 
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[0053] 
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[0054] 

xfi kb i3A):* 4 sittfla>xa i &tfxi§ II 



XS 13B):TE0S *7>S->'Ja>KftM 
15 0±lZ % ttXl CVD 5 <0$6IS 

1 53 i<f*^'Ja>iHbBlt 200~500nmii»-r 
«. 

C<7)m 5 0>£ltJI 53 I* CMP 

[0055] 

II iii(B9 13C):fc¥ftM»PF«Sj£JBl*T, 
m 5 53 0*Ii£W*LT*Hb*1* 

'So 

Ifi iV(H 13D):EFJ^IC<fcoT® 5 (DS&fiJl 53 
©affiled— 2;ii4<«ia**i*Ci:4<fc-&<D 

XV CVD aiC*y» 6 OiSfi^® 54 fcft**>U 
[0056] 

-tOttl*. H»L<fl^ * 6<DlftlSl(Sittft 

E)54 <D±I=.A1 ££K£«JifcUEtft/<$— 

Ztihm 4 Rtf* 5 &ilz % CMP a* 



After that, unshown , insulating layer of 4 th (Sioxide film ) 
on 6, to form the Al alloy film , it processes as wiring pattern . 

Furthermore in aforementioned step III and between step IV, 
in thesame way as above-mentioned Working Example , 
etchback doing TEOS ozone silicon oxide film 1 5, it is 
possible to do step which forms insulating layer of the third . 

[0053] 

(5 th Working Example ) As Working Example of 5 th , 
because with CMP method metallization materialthat tries 
does not expose with polishing , following to step sectional 
view which shows example which accumulates plasma oxide 
film before polishing polishing [shiro ] as, in Figure 13 you 
explain. 

Furthermore explanation is abbreviated making use of same 
symbol concerning same configuration as above-mentioned 
Working Example . 

In addition, also formation method of each layer (film ) is 
same as theabove-mentioned Working Example . 

[0054] 

step i (Figure 13 A ): with technique which is similar to step I 
and the step II of 4 th Working Example , TEOS ozone silicon 
oxide film 15 is accumulated in upper part entire area of the 
substrate . 

On step ii (Figure 13 B ):TEOS ozone silicon oxide film 15, 
silicon oxide film which becomes insulating layer 53 of 5 th 
depending upon plasma CVD method is accumulated 200 - 
500 nm . 

insulating layer 53 of this 5th polishing at time of polishing 
[shiro ] withbecomes with CMP method . 

[0055] 

Making use of step iii (Figure 13 C ):chemical machine 
polishing method, polishing doing surface of the insulating 
layer 53 of 5 th s planarization it does. 

Because there are times when damage layer is formed to 
surface of the insulating layer 53 of 5 th with step iV (Figure 
13 D ):polishing , in order cover to dothis, in entire surface , 
silicon oxide film which becomes insulating layer 54 of 6 th 
depending upon plasma CVD method is accumulated. 

[0056] 

After that, unshown , insulating layer of 6 th (Sioxide film ) 
on 54, to form the Al alloy film , it processes as wiring 
pattern . 

Like these 4 th and 5 th Working Example , polishing which 
uses CMP method ,changes with size of uneven surface of site 
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[0059] 

!/>*©*>'Ja>IHbKtL-C TEOS ^/>3Ri/ 

TMOS(Tetra Methoxy Silane) 
TEOFS(Triethoxy Fluoro Silane). 7)V^5-'>& 

[0060] 

b)±&Lfc#2SSS0fl::fcl*Tli, TEOS 
TEOS **/>*2/'Ja>ttftil©Jt»a*H:* 

[0061] 



which it tries that polishing rate , polishing will make because 
it is proportionate to the pressure which is accustomed to 
holding down substrate with polishing tool variation is easy 
to occur in film thickness after polishing , but protruding part 
of extent which occurs with this invention is done polishing ,* 
it is, there is not a what hindrance . 

[0057] 

Therefore, like this invention , adjusting material of base 
film , therebeing a technique which accumulates TEOS ozone 
silicon oxide film 15, because small oneslike at very most 
protruding part 52 without generating relief which islarge to 
surface of TEOS ozone silicon oxide film 15, are occur only, 
it can acquiresatisfactory polishing effect with CMP method . 

[0058] 

In addition, because with each Working Example which 
description above isdone, interlayer insulating film which is 
superior in planarity can be formed, the patterning of wiring 
layer which is formed on this stabilizing, also the reliability of 
wiring layer itself improves. 

In addition, because thin silicon nitride film is formed in 
interlayer film transmission to bottom layer of moisture being 
controled, also reliability of transistor of underside improves. 

Furthermore this invention it is not something which is 
limited in the Working Example above, like below it is 
possible to execute. 

[0059] 

Regarding each Working Example which a) description above 
is done, the TEOS ozone silicon oxide film was used as 
silicon oxide film of organosilane -ozone type, but in addition 
tothis TMOS (Tetra Methoxy Silane ), TEOFS (Triethoxy 
Fluoro Silane ), can be acquired similar effect organosilane 
and even such as ozone which possess basis which includes 
the alkoxy group or fluorine . 

[0060] 

silicon nitride film was used as layer where deposition rate of 
TEOS ozone silicon oxide film isfast regarding each Working 
Example which b) description above is done,but making use 
of silicon oxide film which nitriding does surface , as shownin 
Table 1 , because deposition rate of TEOS ozone silicon oxide 
film is fast, factthat it possesses similar effect is of course. 

In addition, layer where deposition rate of TEOS ozone 
silicon oxide film which isshown in Table 1 is fast as needed 
combining slow layer, it shouldhave used. 

[0061] 
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[0062] 
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[0063] 

OvU^lHbll 6,54 It CVD ELrt©:&j*(X 

/<**&**»»«*£© pvd 

g)$/Ua>i*ftB 6, 54 £te©$&ii£«(&*l:>U 
Bfcil)ft£i=«£fta.Tti«fci*. 

[0064] 

[*$!©»»] 

6i±©*5i=* **wci** Ettinn©Ei»© 

Xv CVD aic **->'Ja>IWbB. SWI»±B 
a5/T>-*l/>*©S/Ua>IMb«*lt»-r« 

[0065] 

■IBI&l§K©¥S<b£SI«-C?*. C©±lcjf2ja 
**LftEttH©^*-->y*«S3eLT. E& 
©««tt*«fl±U «ffltt#Kl*¥«{*x/< 



You explained c) above-mentioned Working Example , 
concerning planarization of interlayer insulating film between 
first layer metallization and second layer metallization , but 
from that it ispossible to apply between metallization above. 

If from second wiring layer 7 same silicon nitride film (Or 
silicon oxide film which nitriding does surface ) as first 
insulating layer 2 is provided in the underside in each 
Working Example which for example description above is 
done, it ispossible, can correspond in same way to also 
multilayering of thefurther wiring layer to assure 
planarization of insulating layer of topside of the second 
wiring layer 7. 

[0062] 

As method of d) sputtering , other than magnetron sputtering , 
it is good even with diode sputtering , high frequency 
sputtering , four pole sputtering or other ones. 

It formed silicon oxide film 4 as film where deposition rate of 
e) TEOS ozone silicon oxide film isslow with plasma CVD 
method , but forming with vacuum CVD method , ambient 
pressure CVD method or other method , it can acquire 
thesimilar property . 

[0063] 

It is possible to form f) silicon oxide film 6, 5 4 with method 
(sputtering method and vapor deposition method or other 
PVD method , oxidation method ) other than the CVD . 

It is possible to replace g) silicon oxide film 6, 5 4 to other 
insulating film (Various silicate glass , alumina , silicon 
nitride film , titanic acid conversion film ) etc. 

[0064] 

[Effects of the Invention] 

Like above, with this invention , deposition rate of silicon 
oxide film of organosilane -ozone type isfast as insulating 
layer of recess between wiring layer , deposition rate of the 
silicon oxide film of organosilane -ozone type is slow making 
use of silicon oxide film or other film which nitriding does 
silicon nitride film or surface , as insulating layer of wiring 
layer topside , because the titanium nitride film or other film 
as silicon oxide film , antireflective layer is used with plasma 
CVD method , planarity can be promoted in step which 
accumulates silicon oxide film of organosilane -ozone type. 

[0065] 

As a result, be able to actualize planarization of interlayer 
insulating film , patterning of wiring layer which is formed on 
this stabilizing, reliability of the metallization improves, 
semiconductor device etc where reliability is high can be 
offeredwith high yield without causing increase and 



Page 23 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1996037187A 



1996-2-6 



>K<bn^itaLfciig{ic4i:? ) ciofci,iije 

[0066] 

tl#l£ 10 7bS 12 lCfa®(Df5BJ|cfeoT 
It, 5*|-> : 5>-* , ./>£<0'>'J=OlHb8S£Ji 

«LfciBi=4i:*cfc©ft*i»e»*t»5ii-r 
[01] 

[02] 
[03] 
[04] 

[05] 
[06] 
[07] 

0 4 ics-rE»«j6©^«xas*-rwiiiia 

[08] 

**w<d* 3 mmmo^mw^mommm 



complication of the step . 

In addition to above-mentioned effect, there being invention 
which isstated in Claim 5 and 9, it can lighten extent of 
occurrence of protruding part whichhas fact that it occurs 
occasion where it accumulates the silicon oxide film of 
organosilane -ozone type further planarization can actualize. 

[0066] 

In addition, there being invention which is stated in Claim 10 
to 12,because it is something which cancels also protruding 
part which has thefact that it occurs occasion where it 
accumulates silicon oxide film of organosilane -ozone type, 
planarity is satisfactorier. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a schematic sectional view which shows metallization 
structure of semiconductor device of first Working Example 
of the this invention . 

[Figure 2] 

It is a sectional view which shows preparation step of 
metallization structure which is shown in the Figure 1 . 

[Figure 3] 

It is a sectional view which shows preparation step of 
metallization structure which is shown in the Figure 1 . 

[Figure 4] 

It is a schematic sectional view which shows metallization 
structure of semiconductor device of second Working 
Example of the this invention . 

[Figure 5] 

It is a sectional view which shows preparation step of 
metallization structure which is shown in the Figure 4 . 

[Figure 6] 

It is a sectional view which shows preparation step of 
metallization structure which is shown in the Figure 4 . 

[Figure 7] 

It is a sectional view which shows preparation step of 
metallization structure which is shown in the Figure 4 . 

[Figure 8] 

It is a schematic sectional view which shows metallization 
structure of semiconductor device of third Working Example 
of the this invention . 



[Figure 9] 
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It is a sectional view which shows preparation step of 
metallization structure which is shown in the Figure 8 . 

[Figure 10] 

It is a sectional view which shows preparation step of 
metallization structure which is shown in the Figure 8 . 

[Figure 11] 

It is a sectional view which shows preparation step of 
metallization structure which is shown in the Figure 8 . 

[Figure 12] 

It is a sectional view which shows preparation step of 
metallization structure of semiconductor device of 4 th 
Working Example of this invention . 

[Figure 13] 

It is a sectional view which shows preparation step of 
metallization structure of semiconductor device of 5 th 
Working Example of this invention . 

[Explanation of Symbols in Drawings] 

1 

semiconductor substrate (silicon substrate ) 
15 

TEOS ozone silicon oxide film (silicon oxide film of 
organosilane -ozone type) 

2 

first insulating layer (silicon nitride film ) (first layer) 
21 

side wall (silicon oxide film ) (buffer ) 
3 

first wiring layer (aluminum film ) 
4 

second insulating layer (silicon oxide film ) (second layer) 
41 

antireflective layer (titanium nitride film ) (second layer) 
5 

insulating layer of third (TEOS ozone silicon oxide film ) 
52 

protruding part 
53 

insulating layer of 5 th (silicon oxide film ) 
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Drawings 
[01] 

4 




5(TE0S*y>* 8 lOx.fiffCVD) 



[02] 



54 

insulating layer of 6 th (silicon oxide film ) 
6 

insulating layer of 4 th (silicon oxide film ) 
7 

second wiring layer (aluminum film ) 
[Figure 1] 

7 (A I > 

6(S IOx,^5^CVD) 

4(S l0x,^7CVD) 
3(A I ) 
2(SlNx) 

1 (Si Sub.) 



[Figure 2] 





(c) 
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3 

2 
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[03] [Figure 3] 




5(TE0S*y>» S !0x,8&CVD) 
[05] [Figures] 
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21 21 21 

[07] [Figure 7] 
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[Figure 8] 
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[Figure 9] 
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[Figure 13] 
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